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Fig. S1
2D 13 C-13 C PDSD spectrum of [2-13 C]glycerol-labeled BacA. The spectrum was recorded with 800 ms mixing time on an 18.8 T spectrometer at a magic-angle spinning frequency of 11 kHz. A 1D slice is shown on top of the spectrum (see horizontal grey bar in the 2D spectrum for the position).
Fig. S2
2D 13 C-13 C PDSD spectrum of [1,3-13 C-glycerol; U-15 N]-labeled BacA. The spectrum was recorded with 700 ms mixing time on an 18.8 T spectrometer at a magic-angle spinning frequency of 11 kHz. A 1D slice is shown on top of the spectrum (see horizontal grey bar in the 2D spectrum for the position).
Fig. S3
Schematic representation of the 4D HN(H)(H)NH sequence. Empty rectangles represent 90° pulses, filled rectangles 180° pulses. The purposes of the other pulses are indicated above the corresponding pulses. "CP" refers to cross-polarization. The 1 H CP pulses are ramped from 80 % to 100 %, the directions of the ramps are indicated in the figure. T is a constant time period to ensure an equal irradiation time during each increment.
Fig. S4
2D NHHC spectrum of [1,3-13 C-glycerol; U-15 N]-labeled BacA. The spectrum was recorded with 200 μs proton mixing time on an 18.8 T spectrometer at a magic-angle spinning frequency of 11 kHz. A 1D slice is shown at the side of the spectrum (see vertical grey bar in the 2D spectrum for the position).
Fig. S5
BacA sequence and distance restraints used for structure calculation. Intra-residue restraints are not included here. On the left panel, the color of the dots gets darker the higher the distance restraint count per residue is (lightest red: 1 restraint; darkest red: 9 restraints). The sequence from residues 39 to 137 contains six imperfect repeats that are aligned vertically to highlight the repeated residue type. The individual amino acids are color-coded in black (hydrophobic), blue (basic), red (acidic), and green (other).
Fig. S6
Intensities of the cross peaks in the 3D (H)CANH spectrum. The intensities of the crosspeaks in the (H)CANH spectrum are shown for each residue. The highest intensity is normalized to 1. The 6 windings are indicated by the shading of the background. The location of the -strands is shown on top of the diagram.
Fig. S7
Schematic representation of the approximate amide proton-amide proton distances within the parallel  sheets. Amide protons pointing away from each other have a distance of ~ 8 Å. They were not observed in the 4D HN(H)(H)NH NMR spectrum.
Table S1
Assigned chemical shifts of BacA (in ppm, relative to internal DSS).
Table S2
Summary of the distance restraints collected from the 4D HN(H)(H)NH spectrum. The arrows represent the relative orientation of the H-N vectors of the correlated amino acid residues. "seq." refers to a sequential restraint and "" refers to residues located at a corner of the β-helical structure. Note that there are no restraints between residues whose amide groups point away from each other (←→). 
